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Table 7 Variation of WFVSC current in mode 3

WAl /s 1, /A Lo/A || /s 1, /A 1,/A
0 0 0 0.35 400 600
0.05 250 250 0.45 700 700
0.15 300 400 0.50 1250 833

0.25 300 600

x 8 X3 F K, ERRMERIELFR

Table 8 K; for different time periods in mode 3

i ) B /s K 1 6] B /s Ks
0.05~0.15 F%5 K 0.35~0.50 15.55
0.15~0.25 67.02 0.50~0.55 10.81
0.25~0.35 21.54 0.55~0.6 9.97
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Fig.16 Simulative results of wind speed
mutation in mode 3
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Fig.17 Simulative results,without
coordinated droop control
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Fig.18 Simulative results for random
wind speed change in mode 1
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Fig.19 Simulative results for random
wind speed change in mode 2
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Fig.20 Simulative results for random wind speed change in mode 3
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Fig.21 Current curves,without coordinated
droop control
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Coordinated droop control for large-scale offshore wind farm

grid-connected based on VSC-MTDC system
PENG Yanjian,LI Yong,CAO Yijia
(College of Electrical and Information Engineering, Hunan University ,Changsha 410082, China)

Abstract: It is especially essential for large-scale offshore wind farm to improve the transmission power and
efficiency of VSC-MTDC systems. A coordinated droop control method for the grid side’s converters is
proposed,and then,three typical control modes are made to realize the optimal transmission of the active
power,which is generated from the large-scale wind farms. Thus,the transmission efficiency of VSC-MTDC
can be improved effectively. A 4-terminal VSC-HVDC model is carry out in MATLAB/Simulink to prove
the proposed three control modes respectively. The simulation results show that the proposed control modes
can achieve the coordination distribution of the active power,stabilize the DC voltage and improve the
operation stability of the VSC-MTDC system.

Key words: VSC-MTDC; offshore wind farm; droop control; active power distribution; wind power; grid-
connection
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Performance analysis and monitoring based on SCADA data and Gaussian
process regression for wind turbine power generation
GUO Peng,JIANG Manli,LI Hangtao

(School of Control and Computer Engineering,North China Electric Power University, Beijing 102206, China)
Abstract: According to the operational theories of wind turbine and based on the SCADA data,the major
influencing factors of its power generation performance are analyzed,including the environmental factors and
the operating conditions of wind turbine components,such as pitch system,yaw system and control system.
Gaussian process regression is applied in the construction of power generation performance model to adapt
to the high randomness and strong noise of wind turbine operating data. The constructed model describes
the relationship between the wind power utilization coefficient and its influencing factors,which is applied to
monitor the abnormal change of wind turbine power generation performance in real time by analyzing the
residual of model prediction with the real time operating data as the model inputs. The feasibility of the
proposed method is verified by the simulation based on the actual operating data of a wind farm.
Key words: wind turbines; power generation performance; monitoring; wind power utilization coefficient;

Gaussian process regression; SCADA data
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